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Combination therapy using anti-tumor monoclonal antibodies and/or tmmunotoxlns with 
lnterteukin-2. 

© Anti-tumor activity in humans can be augmented by administering to the mammalian host a pharrnacotogi- 
cally effective amount of mammalian IL-2 and at least one immunotoxin that binds selectively to human tumor 
cells and/or at least one monoclonal antibody that binds selectively to human tumor cells. The IL-2 and 
2 immunotoxin and/or antibody are preferably administered separately to the host The compositions and 
^medications of the invention are useful for prophylactic or therapeutic treatment of such cancers as ovarian and 
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COMBINATION THERAPY US.NC ANTI-TUMOR "ONOCLONAL ANYBODIES AND.OR IMMUNOTOXiNS 

WITH INTERLEUKIN-2 

.„ . - 0 - 0 ,na:-on s" .uene-jK-r.-? an= e: .eas: one -ncnocionai am.body 
7h,s =nvent,on re-ates -o use <= -o- o« u.* - ot ^ytzcc am.ti.mor treatment ol 

anc or .mmunotoxm d.rected c;a.nr. :um» »"* ,n ' ne ^"^llSZ/ 

mamma* usmos.muttaneous or iy(ro „ 0 , y ,es thai .nOuces 

,,^-2 Ot* a W «*«f * or otner 

, ^ravc of ant.ge* » m,.ooen r^ateC . ^ ,«>,., 008. Then ca..ed T cel. 

s:«r.uii. «.a«- :«rst oescr-beC Oy Morgan 0 - • e. a... Sw.e...e - i ,nterleuk.n-2 .s 
e~wf (nor because ol « a*My to .ncuce artMon C st-mutated • !ympnoc,tes. now 
^.L»9 a var.ety « MM « — Sy «em ^^^2=*, ^.p^ 

exoressing m rr.rcrcorgantsfns. cysteine normally 

o^ngrecomo-nantr^ for , econ . 

•j.S. =aten: No. 4.604.377 rssued August 5. 1986 disclose, an .u w v» modueed 
srx-.-r.s « a pharmaceutically accede aqueous vehicle composed o« ^J^^ 
.e-c-nDinam 11-2 The IL-2 « noted as useful m combination w**. cvtotox.c chemotherapy or °' 
s^T^eatrnen: o« ma.,gnan, or pre-matignant diseases m a <*ect ther^mc - 
combination with other .mmune-mcdulalmg drugs, lymphokmes (e.g.. IL-1. IL-3. CSF and IFNS). or 

naturaiiy occurring or inducible anti-cellular toxins. ,. ■ , „ , ; 

RcUerg 2d his coworkers have shown mat systemic f-"?TE £ dX 

~ coses causes regression of established metastatic cancers m m«e (Rosenberg et ijffi: ""J 
^ie»i8tt i£k. conjunction with lymphoiane-actiyated kifler cefc (Rosenberg S _et 
ited. (198 S). 313:1485-1492). and tumor-infiltrating lymphocytes (Rosenberg et al.. Soence (1986) 

-^mi^thcre have been numerous reports ot munne «noc*- 
x with human breast cancer associated antigens. In these reported ^"Z^ZZ^r^s 
tested wUh human milk tat g.obule proteins, breast cancer cen hnes or breast """^ 
immune sptenocytes were (used with mouse myeloma cells end hyondomas ^«^«^f s « J " J°T 
^S^hTSture supernatant lor 

r^Sn981) 28:17-21: Yuan. a. « al ~JN« ^WP^*^**^°f: * *~ 52221 ^ 

bind setectiveryto human breast cancer cete. are or IgMs^wd. when con^atej ©nan A^o 
form an immunotoxin. exhibit a tissue culture inhibitory dose wheh results m 55% ol contiol j-f^d) 
synmesis (TC1D 50%) at ^munotoxin concentrations ot tess about 10nM ^gemst m^^e 
« o7mCF-7. CAMA-i. SKBR-3. or BT-20 ceOs. These antibod.es ae descnbed more (uOy m EPC Patent 

PubEcation No. 153.114 pubDshed August 28. 198S. ,„„ «hirh rio 

m addition, researchers at Cetus Corporation have discovered '""""f 
not bW to bto«J ceds. have a t^easi tunw »an^ 

breast tumors tested) or have a breast cancer ce* line binding range of .9^^ J,^' " ^ ^ 
<5 ancrmatsss^reaclivitvesder.ned 

are loGs or IgMs. end. when conjugated to an imaging moiety, produce a »gnal su«.c«ntto 

canc^ tumors. These antibod.es include most ot those described above and are describe* more fufly in 

European Pat Pub. No. 220.8S8 published May 6. 1987. 

tmmunotoxins. which are comprised erf an antibody c^^ 
sc various cancers to wWcf. the antibody is speaKc Certain immunotoxin molecules may be too large to reach 

the tumor cells efficiently due to poor diffusion out of capillaries. 
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. „. r- -o-6 an-.-rancef flryss :o :rea: rr.al.gnam tumors m homans .s 

C^x,:^ ^ - c Tr * ant.-cancer ,rugs -ay oe ant.metaooMes. a.Ky.at.ng 

ca r-en:.y «, u« x .c ; ea - CorT>c . n5!l0! ,, 0 . 0 .u 5 s are altered « a» a*em P , to oota.n a 

accr.-.v «r.:c*.. ,e^.e - - — ^ £ . ^ me,a«on«. .ymonomas and :i cc=rr.as. and 

«.-,c-,;r s ' - ■ 0 , u -.,«,st a -.: cells anc to reduce s.oe ehects o! eacn dru 9 

:? reduce ,«..^.e e e.g. , T25 -:742 d.sCosec rat il-2 ."creases the vascular 

*>w«*" «■ *' - «o o-gans ie-^e s: a:. J Immunol <t9e5» 13S:2S6S 



setmeac-sy a-c^. - • ---- - , f0 _, 20 .™ s: rat.on 
"'"t^]£«! ^feje ^s ac— stered :mmunoto,.* an, c, monccan* ant.body and .L-2 to 

:e:: :-"l; o !!r^e e 'Jese,r^^ «-« a :,moos,t,on su.tabie to oaremere. o. subcutaneous 
Me,-**,,!,, .*e meraoeu:., or p:op*yiact.c treatment ol tumor Burden 

unuM*. -.o a ^^^X^ an^s. - .L-2 hom a mammon spaces and at 

Wffden. yov^es a method lor tneraoeut.c or proohylact.c treatment ol tumor 

* coming admm.ster.n5 to s*d nost a phermaco.ogica..y 

2^"rV^ S^SSti £m a mTrnma'-an soec.es anc at teas: one monocfena. antibody 
I.!".. -=t Nn-< «ele»veiv tc ce»s cor.tair.mg the tumor burden 

c 1 , r.*"-"-" "on-^nar-: nam- 'L-2. and me moncc.cna! ar.t.oody employed alone andor 
, ^^r^;^^ breast and'or ovanan cance- cells and has a G or M .sotype. 

a,d the -^^^^.^ Pharma=o.og,=a..y ehectrve amounts .s 

^T^U^Sm 0/ a variety - *™ 0, cancer, especal* breast ana ovanan 

C **Z invent .ndudes the use ol a combination ol .L-2 Irom a mammatian spec.es and a'^st one 
TTie , *T\ Z." setec tiveiy to human tumor cells and,* at least one rmmunotox.n that binds 

:^t^zts^t:z^ * ^ n *, *» — « ******* - 

^T^^rT^^l^^^s and at feast one monoclone, entity that binds 

^e^a^^L .ndudes a common suitabfe lor patera, or sulcus 
^^WneS^umor burden comorising a mixture, in pharmacologically erfect.ve amounts of IL- 

and at feast one monoclone, antibody that binds selective* ,0 human tumor 

* turther aspect of the mventton rs IL-2 Iron a man,ma.ian ^J^^JZ^TlZ 
b=nes sete-trvely to cells contaminfl the tumor burden andor - least one monoclonal «*Wy«« 
SSsSTSt-^^ censor use in , method lor therapeutic or ^^^^TT 
SSHn . warrr^ooded mammalian host comprising acmm.stenng » J^^ a jJ^Se 
eSve amount ol a combrnation of said IL-2. immunotoxm,s» and,or an^bodyfres. ophonany «m» the 
components o! sad combination to be sdmrntstered separately to the host tm l l L t ^ «, 

?T!nL«k>n a.so inch^des a process to, tr-e oreparat«n ot a ^-^^^^T^Z 
subcutaneous administration to mammafian hosts tor ^ ZJ^Z^T^I^Z 

comprising mbdno together or tormutetrng lor such use IL-2 from -a •mammaten species land « 

antibody iTbinds seiecSvety to human u„nor cetts andor at .east one -mmunotoxm that bmds 

selectively to human tumor cells. ^ ^ { i m2 

The 4m therapeutic- treatment refers to administration to the ^^^^^^^t 
and imrnunotoxirHs) after the patient has devefeped cancer. <■*.. a'.er , J 8 ^. 
minedi. as measured by any means in the art. wrm reS uttant decrease or ehrmnabon ol the e«stmg tumor 

"""The term -prophylactic- treatment refers to such admiration to prevent recurrence of the cancer 

after therapeutic treatment has been administered. . ,,1 unn r..rh mMtir 

The terms -cancer' and tumor burden* refer to any neoplasttc disorder, including such «nuUr 
disorders as. lor example, renal cen cancer. Kaposi's sarcoma, chronic leukemia, breast 
prostate, pancreatic endometrial, and ovarian caronomas. rectal cancer. carwer. ^J^V^ 
cancer, bladdor cancer, nastocyton* lung cancer a«J gastr^^ 
the invention, the target tumor burden is advantageously breast andor ovarian cancer. 
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-» ~ ^ ™ ma, • ,n sno«.ng a mean,ng!u. o».em benefit. ,e.. p.o.ongat.on 

^.r^ V-e-*^ * rat vvnen the eltecfve amounts oef.neo ne.e-n are employed, more efficacy 
- £^ nan us.ng ether component a.one. As aookeo to an .n^dua. active 

:;4oten"ai.n«:o.eo atone. me arm refers to mat vgmamx alone: *nen comp,r,a,.ons are usee. me 
-To«£lo amour.* -n the creoarat.cn r..at result .n me therapeutic a- p.oony.act.c effect 
"X- -^.nar, "e<ers to .L-2 produced by recomoman. ONA ,ecnn, ou es whe.e.n generally the 
_ '.Unc".-^ iL . 2 - clones ov Vr.cwr. reccn-.or.ant ONA technology For e>amp,e. me human 11-2 
l:Z :« T^lrec into a suTtaoie DN A vector such as a bactenas plasmc. preferably an E com plasm.d. to 
^ re Vo^D.nan: piasmc. and tne oiasm-d .s usee to transform a su.tao.e nos: Tne gene .s expressed 
nn S -o prc/uce tne reco.mo.nant =rcte.n Examples of su.tabte recomo:nant 5 .asm,ds .or tn-s purpose 
•v'-u'ee PBR322. PCR1. cMB9 and oSCl The transformed host may oe pro*aryct,c or eukaryofc .nc.ud.ng 
mammX year.. Asbestos and .nsec: cells. One preferred emood.men: hereto. Put no, me only 
tveferrec empcc.meni. emptavs bacterial cells as the host 

3 C t;^ - 2 ^rmaceu-,ca..y acceptable' refers to a earner med.um that does no, .nteriere w.,h me 
effectiveness of ~-e ootogrcat activity of tne active ingredients and that .s no: :ox.c to the hosts to wh.ch .t 

ZSrn ^Zlt ^ e .n tne term "monoclonal anybody- means an antibody corr.sos.t.cn tavmg a homo- 
geneous Wccv population. It « not mtenfled to be bmrted as regard *e scarce e« me antibody or the 

The term Tmmunctox.V as used here«n refers to a conjugate of an antoody fragment o. an an„body 
and a cytotoxic moiety. The antibody or fragment thereof emplpyed must end satectively to human tumor 
cePs an' b- effects .n an fmmunotoxin. The antibody is chosen from those described herematter .. ,t ,s 
efiectrve in me coniugated form The cytotox.c moiety of the immur.otoxrn .nctudes a cytotoxic drug or an 
o.^vmaticaliv ad«e toxin of bacteria) or plant orig.n or an enr/natically active figment {'A chain ] i otsuch 
a' <exin Examples of enzymatically active toxins and fragments thereof include d.phthena A cha.n. 
nonbinding fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas aeruginosa ). 
abrin A chain modeccin t chain, alpha-sarcin. Ateurites tordji protons, dranthto proteins. Phyiolacca 
americana proteins (PAPI. PAPII. and PAP-S). rnrjmordica charantia mh.bitor. curcm. crotm. saponana 
officinalis inhibitor, gelonin. mitogellm. restrictodn. phenomycin. and enomycin. »cin A cha.a 
active fragments of diphtheria toxin, abrin A chain, and PARI are preferred. Most preferred is -Jhe ncm A 

^As used herem. 5>e term -se<ecf- tiding to human tumor cells' refers to preferential b.ntfmg ol the 
antibodies of the immunotoxi.. to human cells that are cancerous or exhibit cancerous gn** ^or othe' 
properties character**: of cancer. The antibodies of the immunotoxins do not preferentially bmdto norma 
healthy celts. Examples of such tumor celts include leukemia cells, prostrate cancer cells, colorectal cancer 
cess, breast cancer cells, ovarian cancer cells, rectal cancer cells, throat cancer ^ metenoma cells, 
colon cance- ceSs. bladder cancer cells: *og «rw ; cens,«nd gastrormesisia) c stomach cancer ceils. 
M«t preferably, the antibodies of the InWwbxiris iselecSvely ^ ttno to breast and-or ovanan cancer ceus. 

as opposed to binding to normaL non-cancerous cells. 

As ust«d herein with respect to the exemplified rncrtoctonal anti-human breast cancer s^bodtes of me 
imrnunotoxins. the term functional equivalent- means a monoclonal antibody that (a) has a *^*™* 
binding range of at toast C.25 or has a breast cancer cell line range of greater than or eoual to 0-25- (b> 
binds setechvely to human breast cancer cells: <c) has a G or M isotype. and (d) brnds to the same antigen 
or epitope as me exemplified monoclonal antibody, as determined by rmmunopreapitation or crossbtodang 

and sandwich imrnunoassay. . 

As described above, the term functional equivalent* as used herein includes four cntena. The last 
these criteria, binding to the same antigen or epitope as an exemplified monoclonal arrtibody. may be 
demonstrated bv experiments which show crossbtocking of an exemplified monoclonal antibody by the 
functionally equivalent monoclonal antibody. Crossbtocking occurs as a result of an antibody tending to V* 
same epitope on an antigen as that bound by one of the exemplified antibodies, or as a team of an 
antibody bmding to a different epitope which ts so dosefy situated on the same antigen that binding of an 
antibody to one epitope blocks the binding of an antibody to the second epitope. Crossbtor^ thus « one 
of the criteria by which one can determine that a functionally equivalent monoclonal, antibody brnds to tne 
same antigen or epitope as an exemplified monoclonal antibody. 
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s ^ slit .. st .*, S a.-.- ar> 5 ..r,e. me-.n=c deierm.r,n; -neme. an amooa. ol the ,m- 

_ S:,Z. «W. » :r,ese ai " vs 2 ,,,s: mt ' noc,on81 an: ' c:,0v 1 00l "V cl ,0 3 

... ; V^.; \. \^-A - a -.,-o-e date «*s t.eaioe-.t -j prevent nonsoeal.c O.nd.ng. a 
.^l r r^.-.v <r - a—'- -ne pound ar.t.sccv Soosecuemiy. a second ant.oo '.v ha^ng a 
■■' J '" V': ?:;?.".;; 3 "'vmsem; * added « the second ant.bcdy o*os 10 the 

Xe~ -C^tv -•^un-.cie ccp.es o! the sans eortooe on tne same an„gen are 
~£.-V^ * o,ne. e«*e- we same testa* soedoty o- d.heren, Out pro»mal 
------ "" ic;h tr ,« crossc:;:*-; ar.d tahO«'Ch assay are turther 



~Z«c. ofa* s«Uc j«r <$ o' -est: sue* as .mmun* srsoswaon « western cioanc to character** the 
--ir!.-^ r wech««i rj re antrgemsi sound oy ootr. ar.::ooc.es. 

' V- Ame-'-ar T-e Cutture Collect.:-- .ATCC). Roc.vHe. MO USA has a woe var-ety oi con foes on 
-, w : -n-r Voduce monoclonal antCOS.es to target turners. for example, eel' !.nes P«**«B ' «»n- 
:.."."ena. antoDS.es to r.,.mar. non-small celt lung cancer mCuce 703D< .deoos-ted as ATCC No HBKJlO). 

^ocuen- r-noct-^! ant-.O0d.es to human melanoma cells .ndude 704A1 .ocpos.ted as ATCC 
H3S392,"ce'"W producne monoclonal ant.ood.es to small -ell carcnoma .nduoe the cell t.nes 
as ATCC KSS462 and ATCC H3B71 i . Cell Imes producng ant.pod.es to panceatic carcmoma of 
^..c* ; *« .ysRdoma eeoosrted as ATCC HBesO*. A ceil una producng antibod.es wh.cn 
T V; a * ad*r«carcnomas of the stomach. co:or.. and p»n C reas. and to esophagus. 

c-*"as:"ane won" tum~s. -w* as CSLSX: . .s deocsteo as ATCC MSSS80 

a-M, ci -ne a-issodv and cvtc:o*.c mo.ety may de made usmg a vane:/ b.lunct.onai prote.n 
^c^vrno'rea'oents. Exa.-ro.es o- such reagents .ndude N.su=c.n,m,oy.-3.<2-eyr.dytdith.o, propionate 
,S°D?' •m.r.otn.oiar^ tlTi. Wunrtona! der.vat.ves of .midoesters such as d.methy! sd.p.m.da.e . HCI. act.ve 
«',o^'; u -h as Oisuccn-trjdvl suberate. aldehydes such as glutaraldehyde. b.s-aa-do compounds such as 
D.'.'Vaz.dPbertt^l) h.e«nediam.ne. bts-diazonium DemriMs such as o.s-.f>diazomum-ben2oyl)- 
enyienediam.ne. dirsocyanates such as to!ytefle-2^socyanate. and bis-active «luor.ne compounds such 
as 1 5-d'.fruoro-2.a-Oinitrobenaene. . 

Th» method of th.s inventioh mvplves admmistenng to a warm-blooded mammal.an host, .ncludmg a 
mouse' rat raoat orimate. pio or human host, preterably a human patient, a pharmacologically eWechve 
^.-ou^ of 11-2 and cne or more monoclonal antibody(.es) and or immunotoxins that sefechvely txnd to 
huma~**tumor cells. The IL-2 and monoclonal antibody(ies) and/or immunotO«n(s) may be cor.ib.ned m yj^d 
^tore" admrmsiration it nerther is adversely affected chemically and both remain efficacious. Preferably, 
howeve' thev are separately administered to the patient, in either order o. simultaneously. An example « 
the protocol set forth in Examples 1 and 2 hereof, wherein the IL-2 and immunotoxm are admrnrstered 

Se0 ^ et administra6on(s) may take place by any suitable technique, including parenteral administration 
samples of parenteral administration include intravenous, intraarterial, intramuscular, subcutaneous, and 
Zrsoi'Hone^. with intravenous, intramuscular and intraperitoneal administration being preferred. ^ _ ^ 

Ws «t example, the patient-host may be treated locally (as by peritumor or intramuscular .njec!K>«) or 
svstemrcaUy with a preparation having IL-2 activity until the capittahes begm to teak ^ <~ X,U, * 

Cays). Then the rmmunotoxm may be administered with or without the IL-2 tor the prescrrbed 
-reatmont. Alternatively, immunotoxm can be administered from day 1 of treatment Local treatment wrth IL- 
2 » promote imrnunotoxin action may be followed with system* (e.g.. tntraperitoneal or urtraveoous bolus) 

administration ol IL-2 and immunotoxin. . , ,^„^ 

The dose and dosage regimen will depend on whether the IL-2 and emrbodydes) and/or immtmotoxm- 
'«) are being administered separately or as a mixture, the type of antibodyfws) and/or rmmunotDxm(s) and 
M ncef. the patienM»ost and the patient's history. The amount must be effective to achieve some tumor 
reduction or augmentation of LAK activity. The doses may be single doses or multiple doses. H multiple 
doses are employed, as preferred, the frequency of administration will depend, for example, on the type crt 
component cancer, dosage amounts, host etc For some types of cancers, daily administration may t» 
; effective, whereas for other types of cancer, adrwnrstration every other day or every third day may be 
eftecttve. but daily administration ineffective. The practitioner will be able to ascertain from cHmcal tnaJs 
which route ot adrrumstration and frequency of adm.rnstratron are most effective in humans in any partjeutar 
case. 
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T .. f . a „ c „, : M a^ea-t « be most t*ct«e nere.n « one «n,c, results .n .egress.on * «• 
1::.: j:. 0 ^:c clearance o« nonappearance of :*e an C • no: :o«c • « ""M** 

: ". M' *;„c- te vei w* oeo»nC *i r.any factors. to example, on me t/oe c< hos; and typ. «. can.o.. 
, ^-Xe^d st^eTaon^aJc, ««, tumor o,ce, me type of -L-2 an, anuses, 

"* ri ^r^yl^T^ *« «. =« *de effects. - feve, cn,,s ano genera. 

_. .r^*:£ I^LS * M M or *, me amount 0 . »* «^« 

""""I' ,"L"" ce ra.n ~rroO o! :.-r>e The reversion tic* reier.:. 0 n .n the body resull.ng Irom I..-2 

; f ::';;:.;!;„ P - * , ;.; e « j. tggjgsL - ****** «*» « ^ ^ 9a,n ,s ,he :r,:e " on 

"'• f:"X=::t W3^> V^n of £om - to aF.^T^t t« "» than 20% ga.n be.ng 

ZSnS ?™;. TZ-rvu* tox.crtv * me host « .mmunocompetem. and it the route o« adm,n,strat,on * pre- 
^ aVo ;%^rcn,' of IL-2 da.y for .4 days beg.nr.mg at day i post-tfeatme.- 

if ^Saw^ 2e% c^ner oav c every thrt day oeg.nn.ns a: day t. tne dosage leve. tor each 
£^££2 " orJuce. U and an anu-creast cancer monc^ona. anhbody « 
-f e .o^-.. -V3 75 r. ttf-T.S « ftf un-ts <U) 0.-2 per kg of host we.ght (where 3000 un.ts .s 1 ug). 

^S-S^iJ cose roo.es. and from about 25 to 50 n. Kg of nos: weight o ant*ody_ 

„ asceaasie tox.etv. anc mere « pretreatment w,tn reccmor-ant. m.crob.al.y produced 10.-2 
- a,= Er'-nWnw! adm.n.strat.on da,.y 'or « days ot the .L-2 and to. 7 oays of 

" .... - - 3S .. ;r oamen- the dosage level of each admmistration of .rr.munotoxm made wrth the ant.-oreast 
^?££7Z o, host we.gr,. of .mmunotox.n. The .L-2 -eve. 

r.=s: :s «nnn,nUomerormsed (i.e. nude m.ce. wh«h have a geneuc aef.cency). the — m tolerated 

« ^iT^X^ea embodiment the .L-2 .s given at the -na»mum to.erateO dose <iai.y one week 
toucwed P>- giving one*a.f the rr.axmtum toteraied dose of .L-2 wrth concomrtant adm.n.strauon of the 
maximum tolerated dose of antibody or invnunotoxin. _ artt k- 

For oarenteral administratior. the .L-2 and amibody(tes) and-or immunotox.n(s) will generaHy ea«ibe 
formtrtated in a unit dosage mjectaWe form (solution, suspension, emulsion), oreleratty jn IPMM 

35 7a.lv accepawe caniermedium that is inherent* non-toxic and non-therapeufc. Examptes of ^h^es 
iude^nTf^nger-s sohrtion. dextrose soUrion. marmrto.. and norma, serum altx^.n. ^aqueous 
ZZs such asS orts and ethyl oteate may also be used. The earner ™<*'"\™^ ™ 
amounts ot additives such as substances that enhance isotonicrty. solubility, and/or chem.cal «M«y. i 
~dete^ems. and preservatives. The .L-2 and antjbodyf.es> ando, .mmunotc^s) w.n ^.y each 

:: ^ormuteteXLh carriers at a concentration ot about 0.1mg.<m. to lOOmg/m.. ^^^V^ 9 ^ 
AltemativeJy. me IL-2 and antibody<ies) and/or «mmunotox,a(s) may be made mto a «»^JSn 
ivoohilized formutaton m which the ourified IL-2 and antibodyOes) andror -mmunoyo» n <s) ^aOm.xedw,.h 
carriers^ as mannrto.. wt^.p^^«d, about 500 ug ol a^cta^^« 
L^^decyi suKato per mg o. 0.-2 or OjOKj65% m typical fom«*«io«s to ensure the ^olubdity pl ^e 

« STb^S-2 in wateTrt me antibody/immuno^xin is stm «^ve at ^ f^^^J^^ 
is suitable tor reconsiitution m aqueous injections lor pa«wtwl 

toierated in the mammafian host partfeulany in human patwnts. The IL-2 tormutabon method e more 
comotetely described in US. Patent No. 4.604.377 issued August 5. 1986. 

^an anernatve IL-2 forntutetion of PCT PubBca^n No. WO87.«)0S6. ^^^l^^ 
,s IL-2 may be sotubflired. not by a detergent but by reacting the IL-2 wrth an actuated 

from po^ethytene glycol homopoWmers and polyoxyelhylated pohrols. sad pc^yrner h3v^ajT^tea.te 
«e.gtr of ^om 300 to 100.000 dattons. oreterably 3S0 to 40.000 daftons. The polymer « activated tennmal 
groups reaoive with both me tree am,no or thiol groups of the tL-2 and toe hydroxy. 
Examptes ol such coupling agents delude hydroxynrtrobenzene surtomc ester. ^ a ^ a <^^*~; ?Z 
so N^^roxysuccmimide. This mod^cation eUmmates the necessity ol adding detergents to s0{ ^ ^J 1 ^ 
at physiological pH. The IL-2 is men formulated directly wrth the water-soluble earner and butler as 
described above, and the formulation may be tyophiGKd and the lyophUized mixture reconstituted as 

<Se$< A?^entoted above, it is preferred not to admix the components, but rather to ^^.^ 
ss separately. « the formulation contains two or more of the components, the relative amounts oi eacn may 
vary within the ranges described above depending on thj efficacy obtained. 
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SO 



• •. 2 :.«r. :''-sue cuiiu.es o- cv recomp.na-.: lecr-n.oues. and Irom 

T ^r.^^ « X-e. ? « .a,n, — .c. anc nun** »etorably «ne IL-2 , 

Tnc .cccr^nan: ,1-2 m 6y oe *,*n« -~ / » nyman |L . 2 gflnc and 

an, Devos. !saSS«Sg»^ an « ^ as oescnbed . U S Patent No. 

express** * * formed m,croagco -r a/ ^ nai ve molecule nas 

, 516.56. * r» C r!T!r a ? • c^ale c a, t-2 r^r wh.cn me meth,omne 

:sx^vssi"S - — — - - — ° - a oeuuai am,no 

ace sue* as M»r» .^-.vcssyWec prose* wn !C n a sroOuceo Oy a rn.croorgan.sm wn.cr» 

one emppp.rr.en: « ^"22^ o, 8 ^...ed human .OKA sequence of IL-2 wh,ch 
h =s oeer. cON - ^ „ the amin0 aci0 sequence 

encodes a pro** -....n ^ ^ ^ ^ , ne C yste.nes a. pos„.ons 58 

° Z T~c£«. lii «™« ■» common io natwe human ,L-2. The .L-2 may also be 

and 105. an= r.as «°«09C« ^ £Sove Sobr . ami 3. .gentity 0« amino acid sequences 

produces from year, or ^~^*^oi arnin0 K * afterat.ons (deletions, additions, 

means the ""^JT £^J2£* o.ss,mHar,y oet-veen me syntheuc protem and 

nVuT-'-cbJ S rWiO Devos. Ncoe:C Aods Hwwh 09e3l. ^307-«23. end oy E uropean 
a.-.. Na^e !.SBa». l " ~ ^i^S^e^TstTsS*. supra. Most preferably, the IL-2 .s the 

Patent PuP*a:.cn No. 91 5J£ ^ a!anine 0< the ,s deleted and me cysteine a. 

rSSTjUSSTSSS - — purity by the method described and Cla,med * U.S. 

P2I te N0 anSs M usS^ •**"»« P*— — antibody-p^uong^ion 

The antboehes useM '™™ n *!j*~"^ b ^^^00 mice with i.ve human cancer cells, such as 
P8rtnWS - *"* TL^a^eSrlde £££ The mice are deviated intraperttoneaity with 
breast cancer cells, or mrtm T^^^ ^ t^ed with simiter amounts of the immunogen. 

Z Smun^ettew days after the M boost and a ce» suspense iS 

^^^ e<r0fn ^^'^^ sptenocytes and a murine tumor partner using the genera, somatic 
Hy&n f a8S Z£^T*Z^Tmtoein. Nature (1975, 256:495^97 as modHied by Buck. 
^'w^^e^L^tn l^roTl9ffiM 8* ^7^^1^^^'^ble^iwiw^i^eloma Hnel such as those trom the Sa* 
W et *• sSi^Sil sLnOeoo CaHomia. USA. may be used in the hybridization. BasuaUy. 

tnstrtute. Cell Oistnbution Center, oan uego. ww™* ' _, Jvnthwtene olvcc!- 

^T^nv,.* involves fusion the tumor ceOs and sptenocytes ustng a lusogen such as P°^ y *f* 
S^^TSt ilHe sZ^ed from the fusion med.um and grown in a setective O^J^f 

aT^ATmeTurrf e7m^lhybod.ed parent ceOs. The hybridomas are ^^J^^ 
™ZZ~2 assayed tor anfrhuman cancer activity by conventional immunoassay procedures 4efl- ; 

TOU Hvbndomas ma: produce such antibodies may be grown in vitro or in vivo using known P«*edures. 
The oSS aS^Ss maybeiso^1n«.«»iec^n Wl iaorb«.y«u^. 
cote^r^munog^!.n purification procedures such as ammomum suHate preaprtauon. 5«l etec 
vophoresK. dialysis, chromatography, and ultrafiltration, '' desired wlftr1ivolv , 0 numan 

The preferred monoclonal antibodies (e*. tor the rmmunotoxms) he em ^selechvely to human 
breast arSir ovarian cancer ceUs. and. therefore, such cells ere used as .mmuruzmg agent .n the above- 

"^^■characte^cs of me preferred rrionoctona. ^ $ ^^^^^ 
their immunoglobulin class. (2) their selectivity tor human breast andw ovanan cancer cells. PM^ W 
oTnu^r^asTcancer ceu Ls » whirh they bind., and «, the range o. human breast tumor frozen 
sections to which they bind, and <S> their amfity to lortn an active •mownotoxm. 
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v a -^n preferred am.oody -eg 'or me .mmunotox.m .s determ.ned by 
T» fc <e.cc:.v, v .* , ; c ^ 2 * " and cells an0 (2) norm2 , n 0 m ? .n t-ssues or ce.is 

, a S a.nt * • ' 224^ pU-ed Class * MCM approx.mateiy 22.000 grow.ng 

: , areas: =r ».~ .-3=» * * :he oreast ^ membra. C re» bne. a 

, v :^ma etfuns Xowasi ceu bne. and a breast tumor frozen secon Gooes 

reac ec " « . rx -*£ — , 0f J9 ,ec.,v„ y and range. The add,..ona. screen,n 9 

^r^J^VSSS^ norn !3 , o£ cm types, eteven non-breast neoplasm secfons. 
;' ^ ~~ fc or ^ ::0 ns. and iour.een t>re2T. cancer cell »mes 

":t;t ^::-;.r s «e. S . lor me ,mmunoto«ns. me words 'speataty- and 
rt I ve-^ceaWy and are delated as the sum of the number ol substructures sta.ned .n 
^LZ ^o^^n6 the number of btood ce« types M o.v-oed by the sum of the 

^^-i-,-*! pnt.^odios were tested and »ve Wood ceil tyoes tested. . ^ ^ 

T^m w M^e" - oe.med as me number ot breast tumor frozen seoons sta.ned drvjded by 
"*lZL c . ^aV. turn* frozen sectrons tested. The tern, breast cancer *cen Hne range" .s oefmed as 
Z nuX t deeper ce« fines sta-ned d.vided by the number of breast cncer cel. fines tested. /The 
Z^££!Z£Zm nerein oreferab.y have a norma. *ssue reacts equal to or -essthanO^ 
^^TbrVast turner fcndm; «r.ge of eoua! to e> greater man 0.25 c a breast cancer ce« fine b,nd.ng range 

" In^sT'e^U-mree deposited hyondomas here.n were found to recognize the same 
200 T££ a^en. Antibod.es of four of me th«y-three bound to a 240 K da.ton mc*^. 
Three *w£ to oL or more h.gh motecufar weight mucins (HMW) and two bound to uansfernn receptors - 
.*?J?Va K dafton antigen. All ant,oen weights mentioned here.n were determ.ned by sod.um 
^ZLl£fZ£A^ 9* e'-ectrophoresis under reduce conditions us.ng procedures 

kM t^ nere.n may be prepared by confine a M as 

-han to one of the above<lescr.bed a-«Ood.« usmg the coupfing agents def.nedj ^ve. The techmque for 
immune*.-* * oesenbed m EP PubUcetion No. 153.114. published F f^^Son of 
fottowino examo.es orovrte a detailed description of the preparauon ^J^^T * 
representative monoctona! anfbod.es for as weft as an ^munotoxm tor u« iw* IL-2 m 

Stance with this invention. These examples are not intended to Ur,n the .nvenUonu^y 
S^pS: a,, pans and percentages for soWs are gnren by we.gm-w«ight untess omerw.se .nd««ed. and 
an pats and percentages for liquids are given by volume/volume unless otherw.se Seated. 



Example I A 



Arcibody Ctiarecienzabon 



Resh post-surgical human breast cancer tissue and a variety of normal Ussues were «5ed to prepare 
membrane^cS by homogeruzaton and d.scontinuous ^^^^^T^^ 
cancer cel. fines were obtained from the Breast Cancer Task Force. *omlhe 
^tartion fA-r-CCi end tron Or Jorgen Fogh at Memorial Sloan Kettering. The cells were ntamtemed end 
S as Sn^^iieSsXcer Task Force. tt>e ATCC. and Dr. F^gh. ^^2^- 
Z!L. extrect containmg 100 ug of protein (Lowry as»y) or ten "^Z^^^Z^X 
were inoculated intrapertoneaUy imo f.ve-eek-oW Baltvc mice. The m«ewere tx^ed^caBy tw*e 
monthly intervals. Three days after the last boost the spleens were removed for ceD fuson. 



5 



Hvbridoma Methods 



Somatic celt hybrids were prepared by the method ol Buck. 0. W el A ^^"9 Je m^« 
myeloma line Sp-2WAgl4. Afi hybridoma cell lines were cloned by hmfcng d.«hon. Half ^ the futons 
empkwed sptenocytes from mice immunized with breast cancer membrane extracts and 
spienocytes from mice immunized with live breast cancer cell fines. Eighty-three thousand four hundred 
twenty-tour wells were generated horn those fusions, of which 22.459 exhibited hybridoma growth. 
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*.r. :r»c immuring oreast cancer memorane e»:'aci o f an indirect 
:v= .fnmunctr.g oreast cancer cei! ^ne For :ne solid onase membrane 



Myo*»Jom2 'u&ef.atan' was 
.mmj!iQSOfC«er.: arsay I5'JSA> 
irpmuncfiuorescer.ee assay _ 

it c? 0; mqmi ceas: car*ce? memorane orotem we* Diacec « polyvinyl chloride <hvu 



ELtSA. ^0 



200 u! of 1 .2-azmo<1i(3- 
30 mingles at room 



rrvc-oMer w*«is tor ncurs a: 4*C Trie e*:ac: was ast,.rated anc !he wetss were washes wun pnosohate 
our-red sanne (PBS) ccr.;a"nrng oov.ne serum aloumm 'BSA> The wens were :nen .ncuoated win 45 ul 
v a i 10 ^!u:ior; o' nvDnccma suoe-natait T*se fluent was medum wirn 25 mM cl a sutler. 10°. bovine 
s°'urr. and 0 i e « sodium ar-.ce A"e- 20 minutes a: 'oom terrcerat-re. the welts were again washed and 
intubated 45 m.nutes a: 37*C w.tn a 1.200 dilution of peroxidase conjugated goa: am.-mouse igG. The 
d;iuen: was PES. The we«s were :hen washed with ?2S ar.c reacted wiir. 
ethyloenrthiazoJtne sutphomc acid? m 0.; M sodium citrate vjtfsr pH 4 2 for 
:emperature. Optical cense/ was measured at *05 nm For each experiment a positive control, ann-beta 2 
^•cro^ooutn a' 5 -g m! was reacted witn normal human kicney membrane. This gave an optical density of 
10 :"oi 'stancard deviation*. The background was 0 r 0 1 ooticat density un-s (0.0.) using medium 
without mouse monoclonal antioody Wells tha: gave a reason on the trees: cancer membrane extract of 
creater than 0.7 O.D were savec. 

c or !he direct immunofluorescence ceil "me assay 1 00.000 oreas: cance- celis of the .mmumz.ng ceil 
«r* were otaced overnight with aourcpnaie media m eacn chamber of a set oi eight cnambereo slides. 
Similarly 100 000 fibroblast cells from cell line CC95 were incubated overnight m chambered slide wells. 
The celts were washed with PBS comaining 1% BSA. The welts, both breas; cancer and fibroblast, were 
incubated for 30 minutes a: 4«C with 1:10 dilutions of hybridoma supernatant. The ceils were again washed 
and incubated 30 minutes at 4*C with a 150 dilution of fluorescein isothjocyanate <FITC)-conjugated goat 
Rab'Je anti-mouse Ig. The cells were washed three times, fixed :n 1.5% formaldehyde in PBS for five 
minutes, and the chambers removed and rinsed in PBS. The slides were then mounted in a composition 
cohtamino polyvinyl alcohol, glycerol, buffers and a preservative and examined with a fluorescence 
microscope, >tybridorna wetls showing strong fluorescent binding to the breast cancer cells but no 
fluorescent binding to fibroblasts were saved. Five thousand one hundred fifty-six hyondoma weMs revealed 
breast cancer reactivity in the initial screen. 

Supernatants from the 5156 positive wells were then tested in solid phase EUSA with seven normal 
tissue membrane extracts (liver, lung, colon, stomach, kidney, tonsil, and spleen). Any well supernatant 
oiving an EUSA OD. greater than 03 was discarded. One thousand one hundred one of the supernatants 
were found to be unreactrve with the normal tissu extracts. 

The 1101 hybridoma supernatants were tested on frozen sections of human breast carcinoma tissues. 
Six micron sections were attached to slides, fixed 10 minutes m acetone at 4'C. dried 10 minutes at room 
temperature, washed with PBS. blocked with horse serum and «ncubated 20 minutes at room temperature 
with 100-200 ul neat hybridoma supernatant The sfides were washed with PBS. and finally incubated 20 
minutes at 37*C with a 150 dUution of peroxidase conjugated rabbit anti-mouse Ig. washed again with PBS. 
and finally incubated 75 minutes at 37«C with OS mg/ml diamtnobenztdine in 0.05 M Tris buffer pH 7.2 
wtarning 0.01% hydrogen peroxide. The states were stained with hematoxylin, dehydrated and mounted in 
a medium containing 35.9% methyfcn-butyimethacry^ copolymer. 7.1% butyl benzyl phthaiate. and 0.3% 
2.6^rtertbutyl-p-cresol. One hundred twenty-four wells yielded breast cancer selective binding and were 



Purification and Class Determination 



so 



55 



lmmurK>gtobutin class and subclass of the rrionoctonal breast cancer selective antibodies were deter- 
mined by an tmmunodot assay essentially the same as that described in McOougal et aU J. Immunol. Meth. 
§3:281-290 (1983). Antibodies were aJso internally labeled by growing 2-3 x 10* hybridoma cells for four 
hours in rnethionine-free medium containing 02 uCi *S rnee-antne. *S-labeied antibodies were inv 
munoprecipitated with fixed staphylococcus A cells, or with fixed stapnylococus A eel's P^coatedjwth 
rabbH antKmouse immunoglobulin, and the imrmjnorjredpttates were analyzed by SDS-PAGE to determine 
antibody Bght and heavy chain mobility, lack of extra chiins. and the ability of each antibody to bind 
staphylococcal protein A. 
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ar~bo-e« were e»nand*d * v,vo Bamc v ?i «C57e6 r Ba.SO m,ce were pnmed <*» 0.5. m. 
-.,-12 i and ttS »h «W •-»-»- wdh one m.n.on tog pnase nyor.ooma ce»s .n 

PES Tlsc?: »l- JL at -7C-C and ra-td enc Me.ee tnroug- a 0 G noon -me- uc.t oeto.e further 

" J ' : SoteVG »rv««» na" ocuftd s.aW.occa: =r"Ke.n A were Ourrf.eC by attinny chromatography on 
~~ e r A^r^4nV?es.n tom^ng Uer agarose. dextran and or acryiam.de w„n pH s.ep gradient 
;r4V icS^oSe mat *d no: t**o =:o:e,n A were preco.ta.ed oy adCfon o. ammon.um sulfate to 
saS,cn To-C or by o.nd.n 3 -» OEAE A«ernat.ve.y. igG Mooches we-c pur.hed by chromatog- 
-g-.-.v us.ns a Sed-nacvi S-200 column. toKoweo sy OEAE cellulose. 

7 „, ■ - , . a;e , „ e . e ..-.solves :n PBS. thatysed tc 20 mM 7«s prt 7 2 and -nromatographed on a 
. , t * V-V"-^ = . ^-y^-noe-nyi cellulose IDEAE* elut-ng w.tn a I S Mer 0-600 mM NaCI grad.en: 
sWVa flow ra:» of : rr.'em.n. m each case, column traci.cns were memtored by SOS-PAGE and the 
Les^cccv tracons .ere oooieo. concentrated to 1-3 mgml. d.a.ysed to PBF t 02% NaN;. and Stored 

* ^f.- an-ooo- were ouni.ed bv ce: tit-raron material on a 2.6 r. 40 cm column of Sepnacryl S-300 or 
ore 'gei !.Sr^ K resn conta.n.n 5 " agarose. dextrar. and or acryiam.de. elating with PBSO.01% sodium 
acce a: wr -e-r.oeratu-e a: a now rate ot i rr.lfr.in. 



r: Seiecttyn'. Dsierrr.maticn 

=o- evaluation ot tneir se.ectiv.-v for breast cancer, the ourif-ed ant.aod.es were tested by .mmunoperox- 
.case sec:.on sprung on sections ot sucteer. norma, tissues, and by rmmunotluorescent cell sorting on .rve 
Stood ceil types, immenooeroxidase s-aming was performed as above except that known d.lut.ons of 
purified antibodies in PBS .n the range oi 1-40 ugrml were used instead of nybridoma supernatant* The 
-are antibodies were first titrated to find me minima) concentration giving strong immunoperoxrdase sta.mng 
on breast cancer sections and tr.en used at the concentration for the normal tissue tests. Peripheral booc 
c-!ls (platelets. tvrrwhoevtes. red blood cells, granulocytes, and monocytes) were prepared by centrrfuga- 
t.on us.ng a medium which separates monocytes from polymorphonuclear leukocytes. The cells were 

3 , reacted with antibody at the optimal concentration determined above for 30 minutes at A'V. washed 
reacted with a 150 dilution of fluorescein isottuocyanateconjugatod goat anti-mouse Ig for 30 m.nutes at 
4-C washed again, and examined in a cell sorter. The wash buffer and diluents were PBS with 1% gelatin 
and 0.02% sodium azide. The cell sorter was equipped with a 76 micron nozzle and a one wattargon -on 
laser at 488 nm. An 80 mm corrfocal tens was used on the optical rail assembly for focusmg. Other titters 

3S u«ed were a 515 nm mterterence filter and a 515 nm absortoance filter (for scattered laser tight) and a 
neutral density 1.5 liter for forward angle tight scatter. Contour plots of log fluorescein fluorescence versus 
fee ward angle boh: scatter were used for sample analysis. No Wood cell types showed detectable binding. 

The binding' behaviors of the preferred antibodies of the second class herein are reported -n Table I 
betow. The following abbreviations ere used to denote structures i>ocnd hy the antibodies: Ac. jwnt; G. 

<o glands: T. tubules: D. ducts: U lumen: W. sweat glands: E. epithelium: S. soteceous glands: 6r . 
Granulocytes: Mk. megakaryocytes: M. macrophage: Ly. lymphocytes: Bt Basal layer. ft. local e^helium: 
A. alveolar lining cells: B. Bowmar/s capsule: Mu. muscle: and I. islets: H. hair follicles: U. glomeruli: and V. 
vessetsrendothebal. 
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Areas: Cancer CeK Btq;^ Ra^oe Determination 

hoodies were ',^r*r evaluate* tor range ot oreast cancer ceu ».ne recogn.non by .rrv 
nur^scence assays on 14 Dreast cancer cell l.nes. Table U beK>w reports the results of these tests tor 
the preferred "wrem - f ,n * second class. 
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NorvB'eas: Cancer 3>nc..».g ol Monoclonal Antibodies 

Finally me amtertes -ere tested by .mmunooerowdase staining on eleven non-oreast maiignancres. 
The results ?cr ine preferred antibodies herein lor the second class are reported .n Table HI below. The 



numbers are tne same as designates in Taoie I. 
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. ...^ 3 . 6 «- - 2 r.ce- ceti D:f>Tn5 range, and oiood cell Dmoing and select.v.iy 

. lie:— J*" ^:^*1^$1«;c^ * me are ,um m ar,2ec « Table IV. 



TASLt IV 



KA3 Candidates 



MA3 

263 
9C£ 
32A: 
33F3 
35c 10 

s?h: 

113.-1 

120H7 

1*0*7 

200F? 

203E2 

219F3 

245E7 

254H9 

250F9 

25682 

317G5 

369F10 

337H9 

421E3 

4S1C3 

452E12 

452F2 

4S4A12 

454Cii 

457D7 

520C9 

650E2 

697B3 

741F8 

75SE3 

7S8G6 



: 00' 



0 
0 



-I 

0 
n 

v 

A 



u 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 





Cer. 


Selectivity 


3er-C9 


Range 


- 

1.00 


1.00 


0.073 


0.66 


0.57 


0.063 


0.33 


0.79 


0.073 


0.19 


0.71 


0.063 


0.52 


0.14 


0.070 


0.67 


0.00 


0.023 


0.95 


O.CO 


0.078 


0.36 


0.36 


0.036 


0.14 


0.7? 


C.047 


0.57 


0.57 


0.047 


r\ s* 
\J, i I 


0.35 


0.070 


0.52 


0.71 


0.031 


0.86 


0.055 


0.85 


0.86 


0.086 


1.00 


1.00 


0.070 


0.92 


0.064 


0.52 


0.92 


0.C39 


0.71 


0.33 


0.070 


0.43 


0.77 - 


0.055 


C.81 


0.17 


0.023 


C.29 


0.91 


0.085 


0.81 


0.57 


0.055 


0.38 


0.91 


0.070 


0.52 


0.00 


0.023 


0.24 


0.55 


C.000 


0.29 


1.00 


0.031 


0.76 


0.75 


0.078 


0.55 


0.10 


0.039 


0.25 


0.40 


0.008 


0.86 


0.90 


0.008 


0.81 


0.88 


0.070 


0.16 


0.63 


0.000 


0.14 


0.73 


0.008 


0.62 


0.3? 


0.016 



53 



SS 



Antibody Affmitv and Antigen Density 



Severai o. the arrtibod** w*cn may be emptoyed herein^ *^"« S^^.tpS 
7.-CAMM. SKBR3. or ZR7530 cells. The antibodies were labeled wdh «l * 

^proximately 10 uC/ug To determine irnmunotedioc»»mical purity. 100*00 cpmoftwo of the 
acnvny 01 w :.„., -h.-twid with five aiiouots of taroet ceOs for 15 



labeled antibodies in 0.5 ml to* call serum was serially absorbed with five aUouotsef target ' 
mmutes at 0«C (generany 4.000.000 cells per aliquot), and the remammg rad.cactmty m the schemata* 
after each absorption was determined. 
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, c- a -.o^ cons.an-s known conceptions ol labeled and unlabeled monoclonal 
Fo- measurements o.a S s^.a..oncon S ian.^ ^ ^ o( ^ 

en,=od.« we,e .ncu^ed ^ <*. ; Mlefe<J MlCf0lold <llte , p.ates (V & ? 

dam*** m, we,, mc, ^^^^V^ 8n:toody reta.oed m Sou* on me Mr. comrois 
Sawrtc; ano me Man cou^ «J° L nc ceils, were done .n paraUe. Assocai.on constants 

S^^^SZ SS -tSied »om ^ a,n„ test res.s an„ are reoorted * W V 
oe'.o* 



7« 



TABLE V 

Affinity and Antigen Copy Munber of MA3s 

„ Ki Ceil Line 



37COOOO 



KCF7 



35 



35 



<5 



S) 



32A1 
33F3 
35E10 
4154 
37K7 
I05A10 
H3F1 
120H7 
140A; 
200F9 
203E2 
219F3 
245E7 
254H9 
260F9 
.26632 
317G5 
369F10 
337K9 
421SB 
451C3 
4S2E12 
452F2 
454A12 
454C11 
457D7 
529C9 
6S0E2 
69733 
741F8 
7S9E3 
788G6 



2300000 
210000 



30000 
80000 
3200000 



400000 

250000 
470000 
390000 

500000 



1.1x10* KCF7 
5.2xl0 6 HCF7 



6.0x10' 
2.7x10° 
1.5xl0 6 



1.4xl0 8 

6.8x10 s , 
1.2x10° 
4.8x10' 

8.2xl0 6 



MCF7 
MCF7 
CAMA1 



KCF7 

SK8R3 

MCF7 

237530 

SK8R3 
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Ch2rac:e*cci;on o? Anttoen Speahcuy 



m wA „ . np -r.^n— 'nna! arm???**::*:. inimunOD'eOP»l3!ton Of the 

CTUT^irSr^^Vi. M«9 -« eod . 9.ac:a. ace,, acd and .ere .ncubated for 
, !8S ..c 8ei. ~ • M . he acid :featrae m. «« oais were r.nsed three t.mes win 

wee hours .« a 5C C wa.n batn ^ 0 . r . CjD a lcd three hours m a 50 'C 

fliRi "1^^^ ,-es !» d*>«e= -ate-, covered wth 0.1-. 

wate- bat* The oafs -e.e ^aga" . ,ec olSSO i v ed m d.methyior- 

srrss^ss 2 f ^ «« — — _ - 

"•^^SSISS^ «— <« mg.m, ~ 2 , K -^ho,,o, ethane suHon, «- M*. 

Ctt^^etJand manced oofystyrene ba«s were pfaced ,n —dual ™ ^ 
S ^^■uteTUbody en* 50 miners of fresn :% EOAC. 7,o« ™*™^^'™*"*t" 
£r * 2*£s Fonow.no 9ft incubaaon. the bai.s were rmsed tw,ce «ih PBS and wore erther used 

• - '^ teSro^aTe method of Marchess. J.. "An EruymK Wetr-od tor .he Trace 

^ Other Proteins'. Bjochorrv £ M969,. cr w,th 35-S by growth * 3S-S 

The toesed ceUs were disso.ved ,n sotubiha«m Sutter <t% Tr«o« x-100. 150 mM ^NaCL 5 
-ta 25 „m Tris-HC. pH 7.5). Four parts of labefed extra* were m.xed « a vessel w,m one par. 
L£e- contsn.no SO mg m. bovine serum album.n. to g.ve a fmal concentration of 10 mg-rnl 
"sASba.^coateowS; SonoctoL ant-body were added to the vess* and were mcubated tourhojs 

In « shaxing. Labeled antigen was pipened trom the vessel and the ™ [s ™'^JZ«Z^« 

_ ^ „ niar^ ir md: vidua tuoes with 100 microliter uemmn 

ttrjiti^iiization butter. The balls were then removeo. piacec ir. inuxvwmw 

Sn^Tolner. and were incubated three minutes in boiHng water. The tab were removed and me 

•TSZZSSZ SS^JSSS- *. o, them HNS... — S20CS. 74*8 

^^E^d a mi^c protein ot about 200 K daftons round, in cancerous^tuss^ Two o. 
r,vel520C9 and 741 F6) are bel.eved to recognize the same epitope on ** 200 K datton prote^ 

w^Tm^nS (H^Ttwo antibodies <45iC3 and 454A12) bound to transferrin receptors .n the torm of a 
SSu d^a^'^er 45.C3 nor 454A12 btocKed binding o. transferrin to the receptor. The ,m*m 
^XacteStS of the moncclona. antibodies according to the .nvemion are summar«ed >n TaWe V.. 
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TABLE Vi 





Antigen 


2G3 


WW Vucin 


9C5 


70 K 






33r 3 


55 K 


35E10 


89 K 


^13- 


Z^O K 


87H7 


Z4Q K 






113" ] 






v? ry u«TTv5" 






i - J*- .- 


•o * yco i . p • G \ n *. s >c • *• r *d r . 0 1 


2 jQr 9 


US* ' Li. . /- « j» 


233E2 


rvfon ttiiCTl 


2 19? 3 




2-5E7 


HMW Mucin 


254.H? 




2S0?9 


55 K b 


255B2 


55 K b 


317G5 


42 K c 


369? 10 


KMW Hue in 


337H9 




*21E8 




551C3 


Transferrin receptor 


452E12 


240 K 


452F2 


200 K 


A54A12 


Transferrin receptor 


45«C11 


200 K 


-57C7 


240 K 


520C? 


200 K 


55QE2 


42 K C 


59732 


200 K 


759E3 


200 K 


73SG6 


HMW Mucin 



2 * Different epitope than that Hound by 260F9 and 26632 

d = Different epitope than that bound by 106A10; both 260F9 
and 266B2 appear to bind to same epitope 

r. - Iress block each other 



Antibody tsotype 

Antibody isotype was determined as follows: A grid of 5-mm squares was lightly drawn In pencil on the 
citrocelMose sheet and i-mt droplets o1 anttisotype sera (Uton Bionetics. Kensington. Maryland, rabbit 
antisera to mouse *. K o. -*2a. y2b. ?3. and u chains; were applied so that sach row of squares 
received one spot o? each heavy and Sght chain reagent The sheet was incubated one hour at room 
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, «*«d ouicklv in P8S-BSA. containing 1% <w<vi. and left overnight in PBS- 
tenperature m a mo*: chamber, r.nsed Q^cWy * ^ 0jW% 

SSA a: ,-C. S«r, PS were cu, ^^.^^teLated a, a«C. A ser.es o< sma- tubes was 
^ce Aue:na..ve.y. ^ -m» ^^natan, or supernatant d..u«ed w,«h PBS-BSA , : i0 di.utions 
O^e. con S3 .n,n g 3 rr ^^™^J C „. ^ tflluted , s muC h as t*00 A n,troce»u.OSe Strip 
.e,e general success uT an* ^ a lemf>fcr2tufe Th6 M were nnseo ,hree vmes ,n PBS- 
was .ncuoa.ee m eacn .ut>e to- one ho^a an.i-.nouse-horserad.sh peroxidase. 

BSA and .nested tor one ^h^gZ!* T ,,s butter. The stnos were ptaced .n T,.s butler 
5£S SSSST ^TdSento^de unti. SO «, T cotor oeve-ooed on the an,,sotype 
soo-.«. .,-s'uaUy 3-4 r^es,. Tn* an-,Pody .sotypes are .ndicated .r. TaDle V... 



TAolE VI! 



Isotype of HABs 







2G2 






u 


32A1 




33f 3 




35E10 


M 


4134 


bl 


87H7 


Gl 


106A10 


Gl 


U3F1 


bi 


120H7 


H. 


i40A7 


M 
Gl 


200F9 


203E2 


31 


219F3 


Gl 


245E7 


Gl 


254H9 


M 


2S0F9 


Gl 


256B2 


Gl 


31765 


61 


369F10 


M 


387H9 


Gl 


421E8 


Gl 


*51C3 


Gl 


452E12 


61 


452F2 


61 


454A12 


51 


454C11 


62A 


45707 


61 


520C9 


61 


650E2 


61 


f.9 7 S2 


61 


'/41F8 


61 


.'59E3 


61 


73866 


61 
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.2 1^2 

.„ ^ f< r»oc.afa-!' -2 .>* 7*.e ammo aciC seouencc O* this 

, , " e U«o ac'c" ^ence o« n*ve noma* IL-2 „ m« *c« — - •* 

L ' ",rc me "vs e.ne « oos.«.on 125 nas oeen cnanged to serine. Samo.es o! E. cob mat produce th.s 

D-.v€ ?.oc,v,:.e. Ma. USA on Septemoe: 26. 1983 unoer accession n.*r,be- 39.<52 and on March 6. 1984 
r.-mDor 39 626 tmoei me provisions oi tne Budaoest Treaty 
2 Cas pr^ssec, and purified as described « me te*f and Figure i of copending U.S. Sena. No. 
-5 « ^^~T Ss. me disctosure o« wn.cn ,s incorporated here* oy reference. e*ep, ma, m £ 
:L: ;je ^ was earned out using cupnc ch,onde. as descrioed m US Pate* No 

TsT2 7=c r^eT tnan o-iodosobenzoate. When me IL-2 was recced from the chrcrnawgraphy step s) * 
:! 2 . ■ n . 4 *rc resusoended m a neutra. aqueous Sutler. The ourc- m me recombinant IL-2 after .he 
^^•"sTepTsT^ a: .ear. about 95%. and the .1-2 contained -ess man about 0.02 ng,m. 
„„..." a, 3e:e rr)«ed ov me bmu.es amebocyte assay. 

Z £ste sl-2 was formated a: a concentration of 0.3 mo mi wim 50 ^ mannitot. 



Tne mtreoentonea. mouse tumor moce. OVCAR 3. a ■""•^T^JT^ 
beams o? Hsanr. (Dr. Hamilton, me ava=iaae iron me American .yoe Conare Collection. Rockviiie. MO 

e— neves. 



D. Subcutaneous Xenograft 

FM immunocompetent mice (Char.es River Uboratones. tnc. Wilmington. MA) are treated. S per 
o:cuo. subcuaneousry wjft me OVCAR-3 model. Tumors are measured on days 0. 3. 10. 1* and 17. 



!. -2 atone, one o. the breast cancer antibodies 280Dtt. S20C9. cr 4S4A12 a.o«e fMiedi|| Tabte X 
below, and IL-2 in conjunct wim the antibody may be injected intmenousl, '™^™<*£*? 
ZT^Zr* imo*n4on (Day t, or on the third day after tumor importation (Day 3) wrtn the dose and - 
s^edute indicated in Table VIII. 
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V;I! 



?BS 



IL-2 e'c-^e 



2SCQ1.. 52X3 cr 
*5*A.2 a <one 



- - 1 o5 ;i;vr 



25-50 r.c/<c 



IL-2 ard 

2Sooi: t Be: 

«t$iA!2 



or 



2.75-7.5 x TO 6 UAg 
25-50 ac/Jcg 



SOedul e 

Caily for 1- days- 
begin at Oay V post- 
inplant 

Oel^v for H 
<1ays-begin at Oay 1 

Once every 2 or 3 
days for 1A days- 
begin at Oay 1 or 3 

Daily for 1* days- 
tregin at Oay 1 
Once every 2 or 3 
days for H days- 
beoin at Oay 1 or 3 



^ — * t-2 -as tw* to * between 50 *r.c 100 KU of IL-2 given daily to 

confirming sucn results. SOOmc ol 23Q011 aomtnistered 

by administering cne-ha* the maximum .oieraiec acs- «■ 
antibody as scoarate intravenous bonuses. 



EXAMPLE n 

A. Preoggtjgn c* flicin A Cr».air» 

A so**, recombtoen: rein A when ceou.es «o »^^ S^a".£^*« 
cispiav cytotoxicity was prepared as .oflows. When the ^ZV^zZ^ ^ so tnat 

reading frame with the DNA encoding leader sequence *, disposed 

tne te«5*f sequence is the N-terminal portion o! a leaeer.non A corners, the rem A sequences so 

^^T^Ste genes tor the precursor proteins ^^^^ 

were produced as separate proteins, as herein described. ,^ . . . nhftA teador sequence 

to the phoA exrreasion system, the essential component « the te "^^*^ A ^U^ 
^stream Of. proxir.ta.tq. and out of frame with the r«cin A encodmg ««^^^ Xje^SI 
sequence * initiated by a, ATG codon. The two coding sequences must be Jj^^^^,. 
compatible bactenal promoter, which was the phoA promoter already assooated w*h the leade.. aoo.wo. 
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~ «»n-e «• a po«.t=ve ovo'e-jiaior sequence «r»cr> was we posit.ve 
sh ¥ S.-C-OUC!- ^was -apwft- • ; ' j ol s . nu ,,na.ens.s . wn.cn are oescr.ded 

,r.«r*Vu*w SM "^ CC ' aSS: ;'f;V.--pV e J^e- Mm i9 ~9E6 Tn:s was prov,o*d on bactenai 
" ' '»...»« *r-« » uw replies and seiectapie Tamers 

■. S n !Pv v.. ... w • - a-wtW w» wmcn was grown under cono.t.ons 

- ,£ rr^:""* 'C^'-s: «r cond*o« wnereby tne propter P-aced . 

:; =%^!~^- ^a/SeTSec ,, c,nd*ons ^ el.ec: ..p,^-^ 

. . e pro— . - - - 3 rooac::on trmei to proceed to- wifasam t.me to eHeci a 

* r-.e c.pse * W6I :ner . elated Dy d.sruo..ng me ce..s and the 

c ?S ::e= acc^t;,,. .. • j 1 ^---; hi ; A (Jloei|CBfl „ a£ , orW er pur,..ec us.ng standard techniques 
«n b * ^;^;-„%;;„ ; o -, fo ; v s3luSte 0fo;eif , s However, tne efftoency ot the extraction and 
,nowr. .n ?* cS - o ^ seonarose. The solub.My ot the 

or ctn* assoc-ated matenats, was shown .^n 
^y :o"'^T^ vzrr*** wen the servers was sutjecwJ to centrifuges a: mgh speed. 

' cc '"--* ? • ; L , .h- i =0 was 'educec -•• p - - ==°? 2 -' c: !fesh C 

A aa! C 2 " . : ..*" ;,;'LV.'I,..-'- V — ve--«:r.t rr.: o! '*o-jc«*d "on A was 
-ercsr:ce"-s.~c ■ ~ ' ^Z-fJ\,,- ...... ... ::< ;r~p-.a:e r-: 2.'.' flowed ny 0.5 ml ot 

'■ cesaif-f. :c..-~ *-w - - • j- ^ _., ,.. .*•_;•«:• was applied) was 

tu 5 !*- ".- --a** i - _ ' : - — : r ar.c- :.v. P' - - • - - 
cci-et'ec as centre 1 



:r-:--ca:'P- 



, , ....... -.- a,:,o=oast rr.pnoc.pna; a»bocy designated S20C2. descry more uHy 

^ So hBSSK cr. .^ry % ISSS 9» American .,o« Cu. U re 

sccve. ^ r «- r «- » • - wW r(fJKJrt wi «, 5 . 5 -;ithic»s-«2-n.trot>anzpic acd) at room 
Ccse»er ""• v -;^ n -. < :;.^ \V. ::^r; 0 -^: r , j^o-^e «T> was ascod to P«e 2.S IT molecules 



:c - f^f^f* ^ : , vrt: was ^ :c c,3a «. of the ^ The 2^ 

: .^Tc^«^ "^e « «ceo » M. ra »M*< ^act-on. The mature was .ncuba.ed 

r tenperature tcr r^c rours. ^ ^ an 

r^rV'o! K soi -.csrhate. oh 80. a tcta. cf 72% recovery ot the pur.fed .^r.unocon.ugate wa. 



^. .1-2 



•*5 



£0 



. , , . ? :, ** erarrcie rs des-ate-tL^,*. The amino ac5 sequence ofSjs 

end the o-=««ne « oosrtion «.2S has ^ changed to ser_ne. Semptes 
V.-2 neve been depositee" oy Cetus Corooration m tne Amencar. ,ype ^^^J^f^S 
Drtve. Rockvite. Mfi. USA em September 26. 1983 under access-on number 3SMS2 end on Mart* 6. 1B84 
under accession number 39.626 under the provisions of the Budapest Treaty 

The tL-2 was processed and purify es described in the text end figure Patent No^6W 3 77 

except that the m vitro disutr,de bond tprmation was earned out us,ng «^crtUonde. « J" 
Patent No. 4.572"^^- n«n cnodosobenaoate. When the .L-2 was ^^^^^23 
step(s) rt was .voph.tod and resuspeoded m a neutral aqueous butler. The purrfy ol me ^^Af 
after the chnrnatograp^ step(s) was at teast about 95% and the .L-2 contacted tess than about 0.02 ncjntri 
endotoxin es determined by the Limutus amobocyte assay. .^^^ 

The purHied IL-2 was formulated at a concer«ration o! 0J3 mgrml wrth 50 mqmil mannrto). 
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0 r/ooei 

. ^- ...^ r . ,e-j-"T-2 -^i: oDiatnaoie »ro^ :r.e American Tyot 

Trie :a^ge: ze\\z employee - — * & >&c c ' 

Cu::ufe C*nect*cr. Re wile. MD 



£ S-ocutanyjuS Turr.o? ' »n>ect»o'* 



r Results 

M. S £ ; 0 ne ne endnote** reserved accv S m a-c "-•2 ~~ -mmunoiown m 8y oe adm.n- 

M »^>W » « »9«»"9 «• «V a*:e- ««r .-.o:ar,e::on .'Day n. « the dose end - 
sciscv.e indicated m Taste Vtt! 



AcentJs) 



Dose/ 



• #a' r lit t i 

Schedule 



25 



IL-2 alone 



2.75-7,5 x iO 5 a/Jcg Daily for J£ days- 
begin .at Day 1 post- 
implant 



Daily for 7 days- 



Irvnunotcxin alone 100 ug/fcc 

begin at Day I 

IL-2 3.75-7.5 x 10 6 UAg Daily for i* days- 
and begin at Day 1 

Irmunotoxin ICO ug/xg Daily for 7 days- 
begin at Day I 

The ^axtrnum touted dose oi iW was lound to be oetweer. 50 and 100 KU of IL-2 ^to 
mice tor 14 days and 150-200 KU of IL-2 given daKy to immunocompetent mice lor H ^ vs 
aSnSoTo! me combination o? agents as provided m Table VIM is expected to reduce tumnr growth 
create^ than the administration of either agent alone. 

5 t an alternative scheduling to that given m Table m the n^murn totaled dose » 
administered atone lor one wee* daily ip or im near the «'!*^JJ j£LE 
maximum tolerated dose of IL-2 and the maximum tolerated dose of the OTmur«Wxm as separate 
imravenous boluses. The dosage end scheduling must be adjusted to obtain e*f«c^ resute- E^W 
of cancer and immunotoxin will require different dosages and schedules, to be determmed by routine 
experimentation. 



«5 EXAMPLE III 

An immunotoxin (1MT) was constructed as described in Example R except ^**£Z££ 
octonal antibody designated 260F9. described more fully above (deposrted as ATCC : No. HB-6488)was 
wSoyed instead of 520C9. The resulting immunotoxin was diluted in saline and 0.01% mouse serum 

" a5b °T^e' il-2 employed was the same as Example n. The target cells employed were *«™ 

carcinoma cells from a cell line designated Ma-1 obtained from the National Insttutes of Health. The tumor 
cells were 'implanted so into nude mice. 
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no -e a' *~m-w r^-e .rnmunotoxm was acm'-vstered every omer day tor a 
..^^'ZT^Zu rVsLsV^'-ocse end 7 0U9 209 -o.se The .L-2 aa™ is ,e,ea 

:;.*„.- :-»« c *^i.. * * *** ** 100 *»* eo * s:aaec 00 day 0 ,,he 

eev'-.- a^'^swiw. s< -ne aoc n« ove:iaop.n 3 schedules nan asmuwaraa concom.- 

:a->;iy T ~e resu"t are sno*n =r- Tsc-e IX peiow 

TA31E :X 



Gro-« 



10QK-. 



a.SuC 



•.0'' 



>j «; 11-2/3. 5 y? 
ICO <uil-2/3.5 iMT 
13 KuI'.-Z/'.O as !*T 
•QC Ku-L-2/7.0 IK; 

Saline Control 



•aw 


Deaths 


4.7W" 


XT/C*** 


• 02 


0/5 


15.3 


76 




1/5 


9.3 




o.?s 


0/5 


?.4 


47 


0.92 


0/5 


• • 


24 


C.92 


Cy'5 




55 


3.95 


1/5 




57 


o! 75 


2/5 


3.5 


18 


3.35 


2/5 


0.9 


4 


1.09 


0/5 




100 



*=u< < s Chang* in bcdv weicht as measured s>y the ratio of mean body 
14 days after treatment to mean bcdy weight (in g) at 



r. o) at 



weigh 

the start of treatment, 



**>7k -*s chance :a tumor volumes as measured by the ratio of mean 
tumor yolunie (in nns^5 at 1- days after treatment to mean tumor volume 
(in nrr 5 ) at the ste^t of treatment. 



volumes. 



the ratio of treated tumor volumes to control tumor 
-T/r = ao Teans there was 5'<% tumor growth 
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inhibition) 

The results moicale tnat *s comb..*** was aoproximately additn* w*h respect to 
effecs: toxicrties were enhances slight*. AReraSon of the dose.-routerschedute may alter the efhcacy and 

'•"^rSSctonai amibooy-produ=.ng hybridomas Bs.ec beto* were ^f^J^^J^ 

CM Coneoon (ATCCt or Invitro International Inc. 0VT, under the .terms « £ 

tmemational Recognition of the Deposit of Microorganisms for the- 

Regulations thereunder (Budapest Treaty). This assures mamtenence of ^jj""^* 

a«; o, deposit The hybridomas win be made available by ATCC or M under the terms oMhe ***** 

Treaty anTsubject to an agreement between the assignee oi this applcation. Cetus Corpc^ and ATCC 

IrCwS, aires unrobed ava« upon issuance o. the pertinent ^ P^*^^ 

deposited strains is not to be construed as a Hcense to practice the Kwertton <n ^*"^ 0 ^j£2 

granted under the authority c4 any government in accordance with rts potent laws. 

tkss H the cell Snes on deposit should die or be tost or destroyed when cultivated under suitable conditions. 

they win be promptly replaced on notification with a viable cutture of me same call Sne. 

Each hybridoma designation feted in the left column of Table Xcorrespcnos to the rnonoctonal 
antibody producing the designated monoclonal antibody. 
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Cell vineDesjcnation 



rABLE X 

IVI Accession Nurr.oer 



IV1-10056 

™. I VI -10057 

in -10059 

ivi -ioo5o 

jO^Hiv IV1-10C5: 
;n??g I VI -10062 

|S«I IVI -10063 

i vi -looei 

«2;t2 IV1-10066 
•LllU IV! -10057 

V^i IVI-10069 
™; IVI -10070 

2-: 2 3 171-10072 

337K9 
452E12 



:V! -10072 
171-10074 
IV1-10073 



f!*:i 2 jvi-10076 



i57D- 
597=3 



IVI -10077 
IVI -10073 



2C 



IVI -10079 

Jgh IV1-10080 
J™ IVI -10031 

ivi -10032 

650E2 ,VI - 10083 
Cell Line Designation ATCC Deposit Pete ATCC Accession Hunber 

260F= 1/27/3* 

1/27/84 H3-3491 
1/9/85 HS-8697 

1/27/84 K3-8489 
fill* 1/27/84 HB-8485 

* SSS! " SSS* || 
230011 >/gy -StJE 

•SR-ic, KJJS. • *® 

'This clone is a descendent of 2G0F9 and was found to a better 
antibody producer than 260F9. 

tn summary, the pr eser * invention is seen to provide a combination therapy tor 
x of anti-tumor monoc**-. antibody andwr immonotoxin and IL-2 together that e pharmacolog.cally effect**. 



Claims 



i. The use ol a combination of IL-2 from a mammalia species and at least wmo ^ > °^^. 
that binds .electtvely to human cells and/or at least one immunotoxm that binds seiecavely ^o human tumc. 
calls in providing a medication lor the therapeutic or prophylactic treatment of tumor burden in a warm- 
blooded mammaSan host 
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, r * «L-2 twn a ramkc toec*5 and at teas, one monoclone 

^?^« s;,^> t unw «« ar. c » « « 

j - rs: ! ° i;..^..,,... otp-. 5 .* aTOiirs o' a-2 t»o^ a wai^na^ar. soecies awS ai 

.._:.; r :°; : ^^^ooe-r * "-2 tror a ™ma>an speoes and « 

: ,J J ^^ "^ ^c*nc^ cells eoc nas a G «, « :«tyoe. and ***** the cancer 00.09 

5 ?,e " 5 "** ° Va r.TX'- 3 «r -*«. * :ne «r«8« csmpnsec «> ao„bocy thai 

6 -" m =c*'^«^^ 24 5 <=r 520C9.:»3F».*CSB2.-54Cil.263.33F8. 

-Mtt^o ~ 7««. 759 E3. and antibodies 

* 1 ' " " , _ _ ~>o—*v=- o» caia *"*ojc sr.d *«r»erein immunotown comprises a 

-e:c-=i-ar ; ::»c:nAcns«r. ^ hurn2n |W and the 

- A, c-mS0S--t:Cri acCO:C:"5 tC ?r .■ cne - fcia"-"- 

..—>«. — ,-^£„ j sna'ssaceaiicaiiy acce«as!« caff:<f secies' 
_ . „,,.„ , - ^ OT ,.- *• iL-2 : j nature human K.-2. dei-ala- 

- • -D-.ccsi-.io- accord-no := any one o. cta.-ms w> • • - «• < - 

■ " „ - it .? ~ IL-2 !L-2^- &w :~'.. des-ata-H-*. or ces-a!a-IL-2 M te<- 

iL-2„.— • aes-aie~tL-<;.a»»4M.;K. ii.-Zm.ijs . «- *.uhw- >- -- ..i«~,weiv *o cells 

" " , «.._ , ^,_. mahar . * MC .e; ar.S a: least ooe tmmunotoxin that Dinos select.veiy .o ceiis 

,^cr o^cer.-a-oac'r at least one monoclonal « « "Tk,^ 

n^T^ h ,^«iw, for nrasMC <x orophyia«c treatme- of ia«or burden m a «»»*>o«W 
^-at,8« U comprising idnMring to said host a sharrr.aco^.cal.v eflectK* amount ol a ' 
:;; c; sis U Sn^Lcs) and^r ^ibocyfies, «MRy ^ components o< sa-d comNnahon ,o 

=* e^S^^^tUody acceding to CM. 9 — the -~»n comprises a 
[8 ..-°il i~ conjugated to a monoclonal antibody that binds seteo^y to human , brea« 
^rtt^^ncerceus and hi a G or M .sotype. and wr.ere-n the tumor burden ocng treated ,s breast 

^.^JZZum* entibod-y according to clarm 9 or Cairn 10 wherein the antibody is 

520C? or 260FB and the host is hurnart w ^_. ffin 

12 IL-2 and .mmunotoxm and'or antibody according to any one o! cla-ms 9 to n whe.em me 

w r ^S"n MtoSfe or prophyteoic treatment o. cancer coming rru»ng toge^ror 
^L«JW such use IL-2 from a mammaJian species and at .east one monodonat antrt^v mat bmds 
seieS^lo hSSnT^cr ce'ls end-or at least one immunoio*, that binds setecovehr « human tumor 

; celts. 
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